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FOREI0EN

L conforence a0 held ot Jos Alamos Zpril 16, 19 =ad 20, 2940,

to review werk that has boon dono on tho Super for completcness and ac-

< aw ’ - -

ewrzcy and to make supresticns concerniny further werk thal weuld bo -

nwdvh in Lthis fiﬂ..c. il reteal construction and tect of ths Sup or wre
p).annﬂi. Basic theory and construction of the proposed desicn, discuescd

in rcport, Li~551, were prc:e:;fcd in ¢=lzil by Toller and menbors of Group

'.’L"---‘[r ::r:'; were then.discussed in cetzil by Lhe conferees. The ensuins die-

Eusnicm.. uf the conferees, t:-gcth-:z“ lr:ith a brief dﬂ::!-cription ef Lthe model,

-~

Bl"# ‘summarizad in th-;r prcl:c-“, I'(‘-‘pﬂ"‘t which has br.'.- a corpiled from parts
aritten by sovers 21, of thc: conferces. These parts were read by as s=ny &s

p;tsaible of ‘Lhe osher cOr;.fercas p‘:inr to pu‘blicabion and, 2tkeugh :11‘:. was

‘no% pa..s;hle f‘or 211 of the confereos to review the cnt._rc u:-c'-t in mznuss

- gript, it. is balicved Lhat dts centenis are essantizny the ur;ardzo::.a

opimicra of tliose atlisnding tine confeience. 3

" - The general plzn of the repoct ie ze follows:

I-" =t X i5 a2 genarel &iecusmon of thermo-nuclesr rezctioas and
. their usc in tis Supﬂ:' Boab, i g : e B

"e==="  Part JI is a discussicn of the proposczd model and its principlu_

of operation. In this consecidon it showlic ‘be: remambered thst This rodel

vug choocn for ease 2ad rslisbildly of the thecretical ca.l-:r:lat.in:za rathcr

than for effisicncy of uese of cxpensive caterials or engincering sizplicity,

.. - Part JXI conteins eriticisxe, alterrative arrangcrents and addi-~

- tional czleulaticas discussed st the conference, Wzny possible oiiernstives

h=vo becn consicderad intthe past by coabars of Graun 7-7 acnd were di:cariei

at the t:‘lm of t:.':it-in._, of report L“.—Sb'l in the :.n‘.e-as.t £ defindienzss of

tlm nodcl, and cnly Lhose 2ltormatives are :n.e:c':;b';ﬁ here which wero aciu?_“.j"-
_ e S - N
J UNCLASSIFIED: ey 5=



; ) UNCLASSIFIED

o

discussed at tho conferzaco.
nicl prozramg that would

Peré IV outlines wvory briefly exmp:

- p2ed to bz rrdericlien bafore constiruction and test of the Suzere.
Zible poacefu® zpFlicziions of
r roactions. This discession s saceh more speselative and nech
- a . » -

: . o Pervy ¢iszusses vas et
on than the rest of the repert,

el
nuclea

S ew

ved Srom zetral reslizzti

farthor renc,
bat is included for the sako of coszplstencas,
23 sy 'Pnrth_l'l contziers the t-':nclu:_‘-iunﬁ reachsd Ly Lhe conferonce
- rclative to fcoalbility of ihe Super ané tho regnitude of the task that
remains if e Swper ic Lo be construsied and tested. e e & &
: = - -.: --‘ ™ . 5 L .—. e S .- Y - - = - -
] B T e ™ -
o & . ¥ »
iy e . .
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PART I - IHTRCRISTICH .

Scctbion ), Thermmo-nuzlaar Renchicns

'wit.h tho i‘jrst'qmmﬁt tive successes ef nuclear physics, years |
belore nu*‘l::a fission woo @iscovered, 3t Lecume clewr th::t. 1-11'50——5::.:'.10
roleaso ol nu,..lanr eneryy tc-:m :::Lr.:c- in the stars g2s the resuli of l:b]li-

. sions caused by the Lemperabure moltion of tho nuclcei ar hiot m-*ti.et-, During
the t:'.crliest'. sc.-.riq.ls- iavasiigatio:w cf m:plos:‘l.ve rnuclecaer procc:;sea;, carried
on even bxfore the esteblishzent of the Los A;:mas lzvoratory, rmch a'..t.m;-
'_t::ian was r_;ive-.n“té "i:.hé_ proc.‘u:ti:_m-‘ai‘ arl:-ifi»:ially initicted tha:-&m—nuclear
reacbions as .-.:--1 exnlosive :.ne:mr sourcas Tro gensrel propesties of such

_ p."mnmqa were early recognized. First, decisivé i:.—.partam-ce of Lyde-cpen

. iwta;&:, 8so2cizlly of the ml.:t.ivelﬁ availablo dewnteriuwa, Dct,,bcmw
prw:tdes & fusl for the thermo-nuslear resction as wmigusly ncprn;r_ate _

¥ as 1s waniuvr fo-~ ths Sissicn ch2in rouction. It seexs likely thaj.. 1o

othor natvrally-cccurring isolope is a suitable thermo~-nuclear fuol,

o~

..-f" P . Seccnd, the pature of the physics of Lhis type of
_owslear reacticn de qralitatively different from the neulron physics in—
volved in Uhe now fasillar fiselon chsin. The nu=lcar propariiss of the )

" ey mitorials arc otill fundamental in that £ho cnerpy is supplied by

. nuclear reactions; bul control and understaading of the phenosznon involves
purely atomiz censidersiion to a cuchk araater exten.. than was ths case in |
the fission Loxb. "ot the reaction depends on is the ‘cmplex behaviour

: tlf'z;::t.‘t.er at extremoly high tempiratures. I"or predictien, then, tho pri=-

fery requieite s a deep insight into tho genoral urnuc:.‘l;ias of patier and

radia{.‘on derived from the whole theorstical sh—uct.t..—o of nndnr.r: Phiysics.

ONCLASSIFIED © == 75
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‘Some practicul cenfirantion of suzh the sorios iv cmt-ai:uc[ in funetiondiny

L ]

of .t‘:tssim poabs VALK ni‘i‘iciemiu;: nob i,:-n.,at'.‘;_{ different .!‘rc-;:: thoso e

- . . b - @

I’ Lcdr - ' i ’ L ’ - B L ) -
Soction 2, The Super Bosh X . 0 L g

The er{crg_. of Ll;e therso-nuelear rmctinn ardscs essenbially Trow -
t-hﬂ ca.-.:simt'*cn of deuterivm nuslei into elpha part cles. Deuterivsg fully
consuzed :,'1::3.6:: energy 5"4:::"-*1 ticas theb froa tlie szme weight of fissicnable

saberial, Lc:ren-'cr, the unit cost ,of -deuterium {20y £0.20 por gram) is

¥ -u s

'com-rﬂulﬂ, not \.J.h ﬁimt of i‘zss:.cmb.u.a ﬁﬂterinl at h:..n:!rc.ds of do:ll...rs &

grazm, but ra.t-h tha{: ro:rml ﬂramm. The ipitizl co..w of a_rminircum dop=

‘terium explosion is fixed, hm"cver, by the cost of initicting it, hir.:n

-
-

undér prcse;.u mowledges is |

- * ams moL ow o = owa
- -
-

-
. - " . z . ‘ . “ ¥ i . L]
= = s = o} -

- e EBot tho gost

= -
-

sbriking p:‘o;}zrtv of such a re...cuin-n is t-lh..u ite scaie is limited — if 3%
: _pro::eads at all -— mly by the ozount oi‘ deuterium fuel p:.‘wid” Theriso=
_mclear explosions can be i‘orese:an which arc not to be ca-;ared with ths
ofiiects of t}m ﬁesicn bozh, so much as to natural events like tie BI‘LptiO"t
of Krn!:atoa.- The energy releasod, for exuaple, by even the - |

-_ . ‘ ‘_ y ds 21073 eIBs,
and values J;E.}:q 10’?5 ergs i‘ar £he San Francisco earthguake may be easily ot~
€ained, Thie c;:ttanbrop;ic property kas givea r'ri.sa to the raize of the devico
used through.mtt' the !r:nrk.- Ths douterium th:;:'mu-nucledr- explosion 'I-fms boen
eallod tha su,pe.:-bmb _ ' -- B F e kil & . N

- "t e . - _.\'

o o - T N b
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_'icct-it\n 3. LCffcets of Lhe Sumur-llas-h,

_ Ili gces l'J.tl'n'.:.. saying Lh..* ihe re].::a.ve of stch enorizous cuantities
ol enorgy i.n very short Lim" (o s fraction of a :ﬁiﬁrmnr:omi ig tias
caough Lo -:u-w-.::na'a ldrga mass of deuleriut) will produce new and Jii.:-trlc-
knovn dnr.-.. ruotive t-i‘IecLa.. Only deteiled stuly could produce rcliadle es-

timtes of the daswyge induced Ly such coplosicns. Bub cven tim most genzral

cmﬁderf{tiun_s are enough to” = i
- . T . S .
g8 . * e
. e T S : . .
: e B :
- .. ’ = 2
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. Following pnge 5:

L b
[Discussion of various effecis of devices of

Rl specificd yiéld_ continues to middle of p. T.)
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hnt.im "J';. ﬁelzﬁvi Froblems - i

2 I'ha problen of the contrc-‘.l.lea release of therzo-nuclear encrgy is
s"uill unsolved, {.ho.:le_';h soma thoughs has boen given to it. o nropozal wet
made seews entirely plausible, but the process is nob gl all theorcbically

* evclnded. ‘The grest total eveilavility of deuteriun, compared to uranium,

! Er‘ld certein other acdvantages, such as the poassibility of maldng a neusren

* source relatively fres from garvea reys, raka:tlaé schomas attractive. ‘1‘!1e -
Posaibility of the super-bozb reacticn is in some wmys indcpendent of the
possibility of controlled reactions; in the end either ey be accn.-.—;ushéd

'-‘IZH'-I'IOI;‘.; ‘the necossary success of thc'ot_htr... N

- -

. TS , .U.Nmssinf.n g
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e X6 is f.o thz discussion of Lhe feauibility and the mathods of

dosipning such 2 wéapen that Lhe remoinder of this report is devoled.
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Folloving pege 8: iy
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[PART II - THE SUPER MODZL; GENERAL DESCRIPTION

UNCLASSIFIED

" 48 the heading et the top of p. 9. A descrip-

tion of the mo&ei and its rode of operation starts

at this pqiﬁt end ends on P. 15.).
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PART JII <~ DISCUS TO‘J ﬂ“ HE‘I KFODLL

:. This part c*‘ tho roport cc-:!..ains diszugsion of r:rltieiw.. made
- ot the cmﬁrcnm, :Iltcrn‘rtwc a*:.anrcrnn‘l.n sugrested, ::h.:i come additional

ualcu:l.-?-t:.on on the model th::tr vere nobt finished &t tho tinmz of 1-:“:.1;:._.%

. - .o . -
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Folloving page 16,

- [The balance of p. 16 and pp. 17, 18 end most of
: -'-‘ : f. 19 are involved with discussion of details
of the device unrelated to those espects for

... which help was sought from the ENIAC. )
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Sows of e questions to be diseus

8 are required; (2)

vhat azounts of

sed here ares:

- URCLASSIFIED™

(1) what range nli: tersera-
Raterial must pe heated; .

(3) what 40

L1



1 WssEm .

l.-hc; oplimwa 3 (4) vihat s tho hydrodynucical: behavior of
ench aystans. ._ T ' i ] l

The proposed problems do nob lt;nd Lhemsolves to oltlior anolytical
‘rotheds or ;jn*.i.'l:.ri't.;r Crestment; it was necossary to adept numerical wothodo,

" fho oxtensivo ealmﬂ.nt:iens have boon dons on a now olcetronic calculeter,

ennoc! by its inventors }.e: fec., .y
T Thn .t‘.b-..t sel oi‘ prohlcms vas ‘in tho noture of & prclin...a..m Bu."'"t'c'.f.a -

= ¥ . Yoa » i e I ]
. . . &

t’ha set of eq.m*io-w gwerm.nu the beh:wior of tho eyetem inclw:!e

(1) a &aunﬁp fon of the h;dro_;ru.r..;t:al r*ab:n.qn,

.,.,_, - - - =T T . I
. L . s . 5 v e "
: . = ; .

i - 3 {2) the spatial distribution of tespera~

=

turs as a function of time., The corresponding equation consists of eeverzl

ports, Firstly, there is the _ ' N . Sm':'ondly, there

So the expression to T ] Thirdly, the loss of merg:.' by

- L R
- s - - L] & -

: . - « Fourthly, there is zn integx-al expression that describes the
enorgy- production from D-D reactions and the manner in which the encrpy is
doposited spatislly; the Lranching ratio of the D-D reaction is _t-:'t}':gn as unity
thﬁ“zh?ut, independont af energy. Finally, 2 second integfa.l gives the

energy produced and {ts dissemination for the ‘sé;-.ondar;,- D-7 reactions; the

- energy of the rcsuit-ant. 'lmli::.-a nﬁclei is assumed dcpo"ibcd. locally

L, i T . esa I’w-.ct-"ion in. space and in tice As. calcul:-tcd-

ONCLASSIIED 45



i - . " o u“UH A = " 4 &
. t——_,___t__ T — sy
- r ._H"-""-""'-—--—.-. S
2
; . A
- \1
L] - 5
Sseticn 12 . v -= Calculztions
? t .:'h.- 1 2R .y
eme' s - - “\-
Y =
" ) For this report, in Table I, we ehan

mmly summ:tri e e.ach pro‘.-la:n b;r a:’w:l.ng the initinrl conditionas,

- B . .
- L b -

the m'.nr.-h-cr of cycles. to \thich ‘eech problaa
m carrlecl ' o .» &nd whother the results thus for ob-

ta;lnud. in:iicetod a snlf—uusta;rﬂng reaction. Theeo first eets of _;:a:l.cx;la-
.tiﬂnﬂ vere prim_rﬂy dtsignud for ' .

z : ﬁ- dnt-aﬂe-:i doscrlption and discussicn af tho results will be

&lven’ in & fort uhcc.'uing roport, i S |
O UNCLRSSIFE
.. ! : :,f—___”:i.;:::.&:

-



" Following page 21,

-

-
L

fﬂl‘hz 5. hlc referred 1o on p. 21 occupies p. 22
and lists the conditions applying in Protlexs

: nlso thcue listed in the TADLE 01' P« 25 of

M—ﬁ_p, r..n:i for which some results arc pre-

--:entea. in the graphs of Figs. 6 ~ 16 of La-525.)

L
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23

. $nelion 13. = Cadetition " & %
When the rodal given In L4=551 Bajan to erystallise it vas

‘ d aided to carry i.hrou‘,h two problens which would be more dixuctly appli-

© enblao. Hcra wo assumed e

- -
. F) .
- %y L] -
- - -
.
- -
-
] &
;' ! i e . LS
- - ] LY - o L
.f: ,-‘ - - - el M eas e . = ¥ .
- . i 3
L o - =

L L e PRy el .. In problex P,

—— . - ' - _
n - * -

. ~‘-:- LI L - Prcblon P vas i‘ulln-ﬂad Lor more thzn 50 cyc'lﬂ.J
=y end R I.'Di"" L5 cyeles. The accampanzying g:":.pns ‘show soms cf
e ‘the resuits for Proslem R. The rosulis for Problenm P are guite pimilar,

" *.© Pigure 2 shows the temyerciure | b 'i'rha and
.t _ﬂ' svory : i.';'ﬂ-qr:]_gs " g : :
i .. UNCLASSIFIED
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. A B . e
... Figure 4 illustritos the variction &n . = i (Tl T
Mdthtine. - e .-l
.'rc‘-‘-im Ty o T .. Concdusions . - s

.. - “Neither Problem P nor R were calculated cut far enough to say

ut-mqui.":m:-:al]y i;hat . ._.. r s e L ' ) Tha likelilood that the
“systen considered in Problem R would ) > " 35 based on the fol-
lm considerztions: - - ;_ "

L ks indicated in Figure 2, 211 .- .

increase in terserature vith tirme.

-
& ..

T 2., The t.e;._pere.t,ure di_.uributio'l i-ﬂ

Proble.':l. n m; 'ba :o:::pa*ad with tlhe resulls of eceleulations

for a cap2 hherc ) 5 .

o calculations were by hand (sca forthconing report by S. Frankol, et al)

in a pannor timllar to that ueed by . by he ENTAC for tho : .eases

_@lscussed in tha firct par" of this I:pﬂ"'t-. They indicated thot (cven with

tho slightly less favorable values ...cccp{.cd at that tima) the systen
vxild ignite —

CUNCLASSIEIED. .
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b s 25 . =
. -
"
-
- L] -
e -
L L .
L3 b - el = b E L |
=
-y - . - - - -
= g - 5 & ag a - ! - = -
o a Y, " T = .
" -
- -
S, -
I -
¥ - .
- = - . -
5 -

It would appuar to bo safo t.o con-

* eluda tlmt. th@ tamns.ratu'-a in Problea H; would contipue to riec

LR -
- o "= ow -
- ',o

T 3. In an i[;m.t:mr deuterivm sy st.c:.,, ona would crpact the tritium
can:en..ratlcn to in_re-zsc viith tim. ) k
AF. ’ '-i““--..__' C e :

= im . = l‘j
- - % L
N o . «.0 T+ - PFigure L, moreover, shows that after
. "y the total emcent of tritiux vill probably stayt rising.
¢ v We have not, _hcar:ever, coaslusively cdemonstrated, tho enc.rget:... -

divergence of the reaction in Problem R. Tais is illusirated in Pigure 6,

==hich gives’ '

* Yaoreover, enother pessimistic drgurant o that, cinze the MIAC

eoleulations wero stePtod, the best intorprotztion of the

' #Wigurexcnt has lowered the valuce . " boloy; thoae woad.

UNCUASSIFIED -y - 0



LK 1

L . U‘ I'-.uu 'h_}.JIl |.LL

The following acsumplions st bae consldered us optieistic AL

exy rosultz of I'roble: R ara to be epplicd Lo Lhe xolel discusacd in

TR L - 4 @

The arguzent ds proposed, however, thel an dp-

. . - AT

“ erease in - = 7 A I »
- - * L] - - - = . * a - o o ¥

.

e hlm el .-"- -mﬂ:i eon"ort- the real cituation m"*u one comparable to tis

. model for tﬁich t.h:: calculations werc made. P - R 8

-
- - - Ly - ® an
H T . :- .. ® . -
a - = - - & = e £ = . = - - -
- 3 : e - . . . -2 L. 2 e
i i
o . . -
-
- b T ’
o '
.-
oy -
- n
.
.
‘ t -
n -
.
T
- -

" ¥e have cstimates the ssriousness of this onission for
Problem R and its spplication to tho model of IA-551 by calculating the -

offoct - according to the metiwds of Hurvcitz

(1A-553). : s RS
B . UNCLASSIFIED " ,
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?_-.r',;-.nt for Problea R.

i )
m-mmb:,!a'.LJ - . .
:.-—--‘:- o --—-.-'-'::.""‘-‘*_ —
- - .-2?.. ———
.= -_ a - o - * N
e ; . o ; ” i " - .-
ion of Lhis effcct ic not tovo dim- -

* #Wo conclude that the omiss

t-hc: abova cen idercticas %o claim that tliz use

* On the basis of
il | wn prc‘:mhly be dgnited . - &
" ‘ - in & rannsr not too di.ssim,d.ﬂr to Lhet indicatel
hymblg_éﬂ‘_; A - T “= . - ' :
Sastion 15. f-itar:::lti-.:e Arransewerts o

e In The model proposed, the » . ¥=&6 oo m—ra:::ged 23 to In*ré's_. .
This 1s dcs...ral...a in ow:!cr__tﬂ havo an

gy

On the obher hand, this arrangement.

.+ .. .. Soms compromizo solution which coasorves &o mu:h 2o 1s
Im'iblu of the {irst-mention=d u.ﬂr:.uuage end avolds s0 much as posclble

- of the J.axt-::untiuned. drasback sesms therefore indicated,

. Two geomelries which might affect .:suuh 2 co—prorise £re tha

UNCLASSIFTED
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Following page 27. ) : .

‘ [on pp. 28 and 29 the possible.'Alternative
: . Arrangements® are discussed in dctail, ond
further possible variatioas on the model which

-

- were pusgested dﬁring. the conference ore des-

_. eribed end discussed on PP. 30, 31, 1|

-
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. Sazticn 18. Erxnurincnic in l{vclcar Phersica

1. Roactione Isvelvinz Tritivo

“Good masnurezents of the roactioa yivld of tha T-D pro:esiec 2o
npoz availzblo in the cnoyly repion frem 15 fio 125 Kev. For tashnicel ros—
".o;;a, thicl: targets (ﬁaa) have to Lo used at those low cnergice. Tho croca

soction 6 obtzined Lrom tho following espsrimental ddte, with tho help of

the reletsonz - - - .
& il . _-..-.-"\‘_"1-. : ._- = . . E . :
. g e o " -
LRI T 6wk (enfer)y (arfaa)g ‘
e -f il . ‘ ; i : . = RS

.

-ﬁ'-.-.ra' K iv a knosa nwssrical cuﬁ::_'_;&zf.o,' dfr{f.:m the rate chengo of disin--

- topretions with bozbarding potontied. and dE/dx the enorzy loss per wnit
.19:151:11 of the incidont perticlos in ths target., hilet.dll/dE is kumomn
uith consid:r;'.'.b_lc certainty, dE/éx has been obtelned by ex‘trapohtin-;; old

“moasurenente by Certksen ond his puplils to dow energiese A careful m.zz'al;'a':'x.a
ch:ma certeininconsistonsios in the detorminations of Gerthsen, perticclerly
01::-1017 energlics vhere the c;q:-esrinﬂnt&l difficwltiss aro preatest. This ' -
fkee txtrapolation still more dubious, Unfortunstely, this is Jus;.. the

"mgior! -'r:hara wo would 1i%o to ¥now the cross soction best g

' ' .
iu't-mt- paés;iblt? to }r.aku a reliable statersont abo:..:‘t. tho orrors with which
d5/dx is afflictod ot t‘-hﬂ.-sa low cnurg-ias,_but 5:1; i.-.t-' hardly 1ikely Lhat thils
Quantity 3is in error by norc: than a fecter of 4wo. Sinco the cross secticn

. is .Iii'apci‘{‘.imel to ds/dx, ii‘- is .'t_:l‘i‘r:c‘l':ﬂi in the sane proportion. &t highar

Onargles ond would expect d5/dx to ba more reliadlo, bosaust no axtrapola~

- UNCLASSIFIED ' =
UNCLASSIFIED. . o= 24
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tionc aro rm;uitc:!.. '
From this, 4% xosultc that it 5.: drporative 'La ez »foem really
raliu.n‘ln anexrpy la"c doterminatlion for i;rit.it'.'a in Ltho lo.'ror mm ¥ rogion,
- Tho gap bebruon 12; end 200 !.mr remaing obill unoxplored and it
wu:ltl halp to. rm:'ll oul i;nu’rlt::lge t.ha D-T cross nection Lo coyor :tlt.o
ihic ro;;io% Tt would moke the prad:.c lon, - | ’
. . » mach rore rcli.-sble. i %
o ey Di.he“ reactims fm—«dlwng T aro likcl}' to bo of Yesser i..;mrtancc:.
?huro i3 a chance that the TwT > 2n resctica crogso section 4o large
cnuugh to r.x..}o a aiz:e.ab...ﬁ cm..-ribubim to t-ha enorgy relezued )
, vifR B ‘ Sc:at.terin‘, cross scctions of 1 Mevw T guclei in D end
m othor :l.:l;;lzt. rr.'.t:te.r:ialn yould also bo of izmuras.,. e

=

Tt By Browq Seetions of U, Mov lhutro-m produced in the ‘T4D

. W . -h

l:naction keve not been smfir:.icntly investipetod so far, Q:ly.cruda da{a
 exiof on the scattering of these neutrons in D. Rothing is known aﬁauﬁ the
. ﬁisso":iatio.ﬂ oi‘ D by these fast neutrma or asbout fiasions p*oduced.b}r )
thum. Itr vould be important to get reliable inforration on :11.1 theso points,
- Scst.turin_, cross 5actians of the 14 Yov nsutrons in n*hr.-r :Lteriz_ls
lrm.ﬂ.d ba nlso interesting and it would de furlher desirable to find. out rvhat
huclear reactions those fast ne,xtrons can ir:duc.o in various materiels.
These lattor questions call for a mdeapread oxperinenta) program which is
m‘.‘ les.; ﬁmdin.tc :I.rnpar{:ancn » but vhich m..; lead to discoverics i‘aci.‘t.:.t...{.m.,
the conatruction of the Super.” s _ b
Soctfon 19, o " N UNCLASSIHED
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Following page 3k,

[Various problecas concerning cornstructioa of

the model' ere discussed, beginning on ». 3k .
.., ... and contiruing through p. kl.]
- ‘:::;i':; y -
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PART V = PEACETTS APPLICLTIOT GF THE D P RincTron
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Scection 25, Controlled Reachions % - -

-
- - . -

- - . - =
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¥ Barl=s and Recker have proposed to ulilizo the D-+D reaction at

@ Lo bomporiture, nanely, at a few husdred c.'l.nntmn volts, At this

L2

te:rr':er..bure the rad:....t.:l.on omilied Ly Lhc electrons is nuch ;;rcatcr than
the cmrg:r produced by L‘mc nuclear re‘t*tim. Howaver, _the rarh.a’-:.icn

dnstesd of hmnr lost in or ac‘l..ic..-ﬂ.“ t:rery caso, will be reabw bﬂd and

-

r&m..uicm loases octur only from the :;uri'al: Under these circmstancea

Tt . -

i{‘. muld not be necesszry to uss pure &euuﬁriu::, but any chemical cou-_-m,m-_!
“such 2s heavy water world bc nf’a.,uate. The aszaxbly would have a eritica

pize determined by the’ mquirﬂ:en‘b-ﬁhaﬁ the _su:-i'.‘szce chould be sufficiently

&nall 3 compared Lo the volwas, - NIV, &

- = L

" The difficulty in this schens is that it requires ot least =

temperature of 200 eV if thoe rcact-io-: is to proceed in a not too grh.-t
voluge and at an appreciatle rat:c. At this temperaturo, the radiztion

p:.-enr.ure alcns vould be o great £hat no vessel could hald the material. -

tﬁ“ﬂther.' ' i » . . " : i i ) b L -

-

*. If on the oLI‘.o" hand one t-ries to build an errang:ment which is

not. s;:ppaseﬁ to funectin steadily cut v:hir.'h is supposad to sxplede, then
ﬁﬂ)" a very short tir2 vdll be availsbtle for thé neelear reaction to bake
'placu.. Derine this short time, much lcss energy =ll 'nve b::-*n produced
than was needed t.o bring the maters el to 4ts ari,_,inal high temerature

hﬂeded to Et.az-t tho r!:cuion. o . .- i "

An entirely ciffercnt pa..sib:.l...ty or a mnt.rolled DD "nac:t.:.on

was discusced at the ciaference. .D:m 'm:..:ld heat very diluto deuteiiun ras

" (about lﬂ' 9 x as iguid de=sity) to a Lemperature tbove tho ignition pcint, =

WEEIEE W wsesmL arE 000 ®m o2 mom mm

UNCLASSIFIED - o - ;7 e




iy - © -UNCLAS Slrlr 0

‘ Ry . - = _;'3_'
Thet is a teaperature of perhapns 30, GO0 'or. !-b 020 c¥, The radiation vould

Lo 21lowsd Lo cs20pc and t.lmrﬁrn‘c Lhe radial ‘im pz'cssun, mu‘!.d not. bu:n.lc..
we Oa the n*.-!*nr hand, the ,::rwnurc of ‘-':.!.l:: gac vould :uuin ot in -pi'f.t:
of the kigh ‘l-emﬁ*rﬂt.um ‘Sacause of 'Llw .1cw densitly of the gase, Thic cchowo
present-s tr:a cxbrenzly greal dirr;culties vhich howevar ray not bo ipn~
superablo., One is, Lo haat "l‘:his ges to -tlra mquire:i hizh tc:r;perafurus.

* This could possibly ba donz ih;,- clectrical means. But ,:l'..'ha foel that so

far the highest temporatures obteinad in this woy are of the ordeé of

10 0? sho"'s hcr'.. great a d.cruclopr-*n!:. job is c..hencl. =t | - i .

= - The aL'lmr difficulty is that at the 101 c.ensit.y cmsidered eom. 2=

oy
.. =

tion 105.-&5 will be n:d;v-em::ly great and vill instantanecously quench the.

. mct.ion. It is hopad ta2l by using megnetic ficlds one mey cut dorn
LY

conduction 193595 to the point waere o coptinued reaction is possiblo,
" but the theory is not worked out to the pain‘:“. viiere a prediclion cbout
fczaibﬂit.y could be mdze : ' i E G

- -

It scens that the possible use oi‘ D-rD roactlons ac neutron
’ atmrr::ec or power producers is not yet excluded. Muach more thought and
. sac::-ncw id.'ce.c sroe ncoded, A roro videsprezé circulation t.;f the funda-
mental p.":nyaics ci' the thermo-nuclear Freactim should lead Lo belter P.mowv 3

- dedge of ito possibilities for such uses.
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BT ¥ - CONCLUSICHS .
PLY

= bl |
- -

Oa thoe lmuiu-of tho diccuecion curiufy the can_i'm-cﬂcc;,' the follozing
eenclusions woro diwin hy tho sarticipents: - i
It 1o Likoly that = suzer-bard can Lo constructed apd will woske
-Definito proof of this can hardly cver I:-o expesteod and o finall
daciuion con bo made only by s Lest of the oo.l".glc:tc.‘!,y usuc=iled rupor-

-hm‘b. The m:in reeson for doubd is - + w g E

- ,.“-‘-.;-.-_-_...:__-___'___ LA '_I' i 7 There is aoi preseat
-m Indiecation thal any of -.ha ba....ic- p‘:,vmc proaosses ']13:; beon neglected,
'_mr 5..'.5 5; cnnsinercd .'I.‘S.Lc:l,,P that 2ny additional basic prozess will need |
to be talan info conamurahaa. " . '

o e Ii- vas felt that 2 detailed enleulalion would kave L6 be :l.ﬁm‘ar-
tn}:en to lezrn to Ihat extent Lhe thermo-nuslear e:-:r:lo..im will "

~ vhile it ecems that 211 relovans physicel facts heve baen dis~

e
- s

cubsa&, gnd while .

. _ . - » 3t weo bolicved that = detedled
calculation of thic poiat would edd to ths ?t':l-e:i;th of avidenco Zor the _
feasibility of the super, 5

. The doba:.lec! design subrdtted to tha cohfcreace was ;}ud;_;p_d on the
whole workable, In a few points doublis have arisen concerning cortain com—
poncnts of this dosign. Thosa doubis have be:m discu.-:sod"ahm-a_ In each
cago, st was seen Lthat ﬁimuld Lhe d:u’u provs nﬂll-—.foundocl mmplo rodi-

ticutima of the deoign will reader the n:o:lcl feasille, N Som o e
- UNCLASSIFIED
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‘Further medificetions of desipn were mugecestod with a view of ncldng

nora efficival use of the matordalc. _'Honu of Lhoso modifications has Laea
- vorkod out in detail. In 's-o::::: ceses detailed deoign A2l havo to depond on .
wperdzenty cﬁd'mibndad‘culcula{,iounr An olndoun comrent ab thic point is |
that attention bo piven to developrernic :'n- hdgh epoed odoclrenic cnl_r.:ulat.*:*:.;.

Viorl: Limus fur hes showvmn thst the co.—.:._:ﬂcxity of the preblons requirc at leacl

= -

"an Snetrument livo the ENIAC. e e
o It ovesws therelore very likely thel a vupor can be constructed end

that the'fclln-.‘,ring raterialc will be needed for its consztruction: =~ -

£

il
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Th# roport z:n:n'l.?riz-ur.l the work which h2o so far been done in

thi:.'- i';eld on the Manhattan Projccf-. The undoriaiing of the new and

S.npm'tmt $up'ar Boab Pro:.ech would nmassarﬂy 4nvolve a coneiderable

Lraction o:t:' ths rezources which are likely to' be devated to wor].: on ntomic.;
developments in tro next years. & ststoment of the potenticlitiss of the
ﬂpar as & wecpon, and an eat-im.{'.e of the. coct of answerin,, in pruct-ica,
tha that.:.ons oti21 unsolved, hnva becn includnd. But we feel 11:- aaprn—- .
priate to point oul that furthar decision In a mt.t.er 50 £1120d vdth tho .

mut sorious :T.r-—ﬂiunt.ia-.s ag 13 thiu one can p:.-cperl,y bo takon only &s

.Pﬂr‘t- -cni'. iha Ili{;.hnf:L %:tmal pf‘-‘_icr* . UN CLASS\HEB
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_. [Page U7 carries Fig. 1, vhich' is a gketch of the

L1

wodel. Poges 48 through 52 carry Figs. 2 through
6 which are grophs showing various results of
Problem R, These ere identical with the graph.-;

shozing the results of. this problen in LA-525,

.. with the exception of one curve given here and

"+ not ineluded in LA-525.)
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